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CLAIMS 



1 . A baffle structure for preferentially contouring the flow path of a process fluid 
flowing cross-wise across and contacting a plurality of spaced-apart heat transfer 
surfaces, said structure comprising at least a paired set of fluid flow constrictors defining 
a substantially cross-wise flow path! associated with a heat transfer surface, said fluid flow 
constrictors being located resp^ctivelyut^ least partial upstream and downstream 



alignment with each other 
sides of the associated hi 
process fluid around thi 
surface. 



d with flie associ\ted heat transfer surface, or along opposite 
transfer Surface, or b\th, so as to contour the flow path of said 
heat transfej* surface to ifealjze improved thermal contact with the 



2. A baffle structure according 
associated with a heat 



apertures in baffles spaqed respectively upstri 
surface. 



to claim 1 wherein the fluid flow constrictors 
i ransfer surface comprisp r^ultiple pairs of fluid flow constriction 

d downstream from a heat transfer 



3. A baffle structure according 
comprise the exterior surfaces of ar 
parallel axes, and the multiple pairs 
are aligned in columns parallel to thle 



to claim 2 wherein said heat transfer surfaces 
array of heat exchange conduits oriented to have 
of apertures associated with a heat exchange conduit 
axis of the associated conduit. 



A baffle structure according 



o claim 2 wherein said heat transfer surfaces 



comprise the exterior surfaces of at lfeast one generally circular array of heat exchange 



-21- 



WO 01/07857 




± O O 3 9 . O «+0 5 o 

PCT/US00/40401 



conduits oriented to have parallel axes, and said baffles spaced upstream and downstream 
from the heat exchange conduits comprise concentric apertured cylindrical plates having 
axially disposed columns of apertures, each array of heat exchange conduits being 
disposed in the annular region between two of said apertured cylindrical plates. 



5. A baffle structure'according tolclaim 4 wherein each pair of fluid flow 
constriction apertures Comprise holes radial alignment with the axis of said concentric 
cylindrical plates. 



6. A baffle structure according to 
constriction apertures fcomprise elongat|ed 
parallel to the axis of the associated heit 



claim 4 wherein each pair of fluid flow 

slotsl each slot having a long axis generally 
exchange\conduit. 



7. A baffle structure according to <^lain/ 6 whereiA^pairs of elongated slots are in 
radial alignment. 



8. A baffle structure according to 
associated with two pairs of elongated 
alignment with the axis of said concentalic 



9. A baffle structure according to 
downstream elongated slots associate* 
from one another. 



aim 6 wherein a heat exchange conduit is 
ots, each slot pair being offset from radial 
cylindrical plates. 



aim 8 wherein the two upstream and two 
vrith a heat exchange conduit are axially offset 
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10. A baffle structure according to claim 1 wherein said heat transfer surfaces 
comprise the exterior surfaces of at least one generally circular array of heat exchange 
conduits oriented to have parallel ajes^at least some of which are at least partially 
surrounded by substantial!^ concentric apefctured sleeves having upstream and 
downstream aperture paj'rs in columns paralle\to the axis of the associated conduit, 



further wherein each c 




shells in the circular array to form a k rger cylindrical structure. 



a plate member to adjacent concentric 



11. A baffle structure according to 
elongated slots, each slqt having a lon^ axis gene; 
heat exchange conduit 




claim 1 0 ^herein the aperture pairs comprise 

ly parallel to the axis of the associated 



aim 1 1 /wherein pairs of elongated slots are in 



12. A baffle structure Recording to 
radial alignment. 



13. A baffle structure according-tcTclaim 1 1 wherein aweat exchange conduit is 
associated with two pairs of elongated si rts, each slot pair bejng offset from radial 
alignment with the axis of the larger cylindrical structure 

14. A baffle structure according to claim 13 wherein the two upstream and two 
downstream elongated slots associated w ith a heat exchange conduit are axially offset 
from one another. 
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claim 1 0 wherein said heat transfer surfaces 
two generally concentric arrays of heat exchange 



16. A baffle structure according to |claim\ 5 wherein the aperture pairs comprise 
elongated slots in radiaT alignment, eacn slot having a long axis generally parallel to the 
axis of the associated heat exchange conduit. 



17. A baffle structure according to claim 2 wl orein said heat transfer surfaces 



:tangular array comprising at least two 
have parallel axes, and wherein said 



comprise the exterior surfaces of a substantially n 
aligned rows of heat exchange conduits oriented t 

baffles comprise apert jred plate members locate^ Upstream of the first row of heat 
exchange conduits, downstream of the last row </f h^at exchange conduits, and between 
each row of heat exchange conduits. 

18. A baffle structure according to clau^/l7 wherein sa^i fluid flow constriction 
apertures comprise columns o^apertures ii/|said plate member^ said columns of apertures 



being aligned with the respective ; 



f the associated heat exchange conduits. 



19. A baffle structure according to claim 2 wherein said heat transfer surfaces 
comprise the exterior surfaces of a substanti ally rectangular array comprising at least 
three aligned rows of cylindrical heat exchar ge conduits oriented to have parallel axes, 



and wherein said baffles comprise either: (a^ 



of the first row of heat exchange conduits, d< wnstream of the last row of heat exchange 



apertured plate members located upstream 



J 
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conduits, and between each row of heat exchange conduits; or (b) apertured sleeve 
members having upstream and downstream aperture pairs, 

20. A baffle structure accoraing o claim^2 wherein said heat transfer surfaces 
comprise the exterior surfaces of a s lbstantially Vectangular array comprising at least 
three rows of cylindrical heat exchange conduits, with alternate rows offset from adjacent 
upstream and downstream rows, the neat exchange conduits oriented to have parallel 
axes, and wherein sain baffles comprise either: (a) jpertured plate members located 
upstream of the first row of heat exchlange conduit^, downstream of the last row of heat 
exchange conduits, ind between each row of heatf exchange conduits; or (b) apertured 



sleeves having upstri 



am and downstre 



ape 



pairs. 



\ 



21. A baffle structure according to [claim 1 ^hei^ein the fluid flow constrictors 
associated with a heat transfer surface :ompris& substantially flat plate members 



positioned in pairs edgewise alongside 



two sides of a heat transfer surface in proximity to 



the surface, said plate memberesbeing oriented generally Wthogonal to said flow path. 

22. A baffle structure according to dlaim 1 wherein the fluidvflow constrictors 
associated with a heat transfer surface comprise plate members positioned in pairs 
alongside two respective sides of the heat transfer surface in proximity to the surface, said 
plate members having a contour corresponding to the two respective sides of the heat 
transfer surface so as to create channels lraving upstream and downstream openings along 
the two sides of the heat transfer surface, said plate members being joined to other plate 
members associated with adjacent heat transfer surfaces. 
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23. A baffle structure according to 



comprises heat-transfer enhancing structures. 
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claim 1 further wherein a heat transfer surface 



24. A baffle structure accordkigto 
structures comprise fin elements. 



23 wherein said heat-transfer enhancing 



25. A method for ej 
contact with the outer surfaces of a plurality 
comprising the step of preferentially contouring 
flowing the fluid in a c trection generally Irthog 



or ffom a fluid flowing cross-wise in 

iall\/-oriented heat exchange conduits 
flWd flow across the outer surfaces by 
to the axis of a heat exchange 



conduit through at leas^a paired set of fluid flov( constrictors associated with said heat 
exchange conduit in at legist partial upstream and downstream alignment with each other 
and with the associated heat^xchange conduit, of along\two sides of the associated heat 
exchange conduit, or both. 



26. A method according to claim 25 wherein said fluid is ijowed through at least an 
aperture in a baffle upstream of a heat exchange conduit, contacted with the associated 
heat exchange conduit, and thereafter flowed through at least an aperture in a baffle 
downstream of the heat exchange conduit 

27. A method according to claim 26 w lerein the apertures in the baffles comprise 
elongated slots. 
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28. A method according to claim 26 wherein said fluid is flowed through two 
apertures, each offset from the direction of fluid flow, in a baffle upstream of a heat 
exchange conduit, contacted with the associated heat exchange conduit, and thereafter 
flowed through two apertures, eacn^ffset from the direction of fluid flow, in a baffle 
downstream of the heat/exchange cc idui" 

29. A method according to claiml25 wherein>said fluid is flowed through an array 
comprising at least one upstream and! one downstream row of heat exchange conduits in 
which a heat exchange conduit is associated with kt le\ast a paired set of fluid flow 
constrictors. 

30. A method according to claim 2<J comprising three or more rows of heat exchange 
conduits wherein said fluid flow constri :tors comprise either: (a) apertured plate 
members located upstreaiji of the first r<j>w ofheat exchange conduits, downstream of the 

yeen each row ofheat exchange conduits; or 
id downstream aperture pairs. 



last row ofheat exchange conduits, and 
(b) apertured sleeves having upstream 



31. A method according to claim 30 
aligned to create substantially linear channels 



^herein said rows ofheat exchange conduits are 
through the array. 



32. A method according to claim 31 
direction orthogonal to the rows ofheat i 



wherein the fluid is flowed through the array in a 
exchange conduits. 
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33. A method according to claim 31 wherein the fluid is flowed through the array in a 
direction diagonal to the planes of the rows of heat exchange conduits. 

34. A method according'to claim [30 whereirKalternate rows of heat exchange conduits 

/ | 
are offset relative to one/another. ! 



35. A method according to claim 34 wherein fluid isulowed through the array in a 
direction orthogonal to the planes of the rows cff heat exchange conduits. 



36. A method 
direction diagonal 



according to claim 34j wherein fluid is flowed through the array in a 
to the planes of the raws of haat exchange conduits. 



37. A method according to claim 25 Wherein iaid\fluid is flowed through channels 
along two respective sides of a heat exchange conduit, Wd channels being defined by at 
least a pair of substantially flat plate members positioned edgewise alongside the two 
respective sides of the heat exchange conduit, in proximitAto the outer surface of the heat 
exchange conduit, the plate numbers being^priented generally orthogonal to the direction 
of fluid flow. 

38. A method according to claim 25 ^herein said fluid is flowed through channels 
along two respective sides of a heat exch inge conduit, said channels being defined by a 
pair of plate members positioned alongside the two respective sides of the heat exchange 
conduit in proximity to the outer surface of the conduit, said plate members having a 
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contour corresponding to the two respective sides of the heat exchange conduit and being 



joined to other plate members 
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ted with adjacent heat exchange conduits. 
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